Regional variations and age-related changes in arginine metabolism in the rat brain stem and spinal cord.
Accumulating evidence suggests that the metabolism of l-arginine, a metabolically versatile amino acid, is critically involved in the aging process. The present study compared the activity and protein expression of nitric oxide synthase (NOS) and arginase, and the levels of l-arginine and its eight down-stream metabolites in the brain stem (pons and medulla) and the cervical spinal cord in 3- (young) and 22- (aged) month-old male Sprague-Dawley rats. Total NOS activity was significantly reduced with age in the spinal cord (but not brain stem), and there were no age-related changes in arginase activity in both regions. Western blot revealed decreased protein expression of endothelial NOS, but not neuronal NOS, with age in both regions. Furthermore, there were significantly decreased l-arginine, glutamate, GABA and spermine levels and increased putrescine and spermidine levels with age in both regions. Although the absolute concentrations of l-arginine and six metabolites were significantly different between the brain stem and spinal cord in both age groups, there were similar clusters between l-arginine and its three main metabolites (l-citrulline, l-ornithine and agmatine) in both regions, which changed as a function of age. These findings, for the first time, demonstrate the regional variations and age-related changes in arginine metabolism in the rat brain stem and spinal cord. Future research is required to understand the functional significance of these changes and the underlying mechanisms.